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(57) Abstract 

A propylene copolymer which exhibits high stereorcgularily, is remarkably towered in the non-siereoregular portion content of the 
copolymer, and has a narrow molecular weight distribution, high melt tension, excellent heat stability, a low MFR and excellent panicle 
properties; and a process for the production thereof with a specific metallocene catalyst, which can be carried out even at a practical 
polymerization temperature. The process is characterized by copolymerizing propylene with an a, co-diene by the use of a supported catalyst 
comprising the following compoimds (A), (B), (C) and (D) as the main components at a temperature of 45 °C or above: compound (A): a 
specific metallocene represented by the formula: Q(Cs -mR^ mXCj H4 -nR^ n)MXY, compound (B): an aluminoxane, compound (C): an 
organoaluminum compound, and compound (D): a particulate carrier. The propylene copolymer is a highly stereoregular one characterized 
also in that the content of stereoirregular units formed by the 2,1 -addition of propylene monomers based on all the propylene monomers 
introduced is regulated to be within a specific range. 
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0. OS^Cl^Ul. 0%X'$)^o 

2, 1 -JfXCS'^<fi[S^^ilJm(S©iJ^li^ '^C-NMR^flJffl 
UT. Polymer, 30, 1350 (1989^) LT*«>fco 

a. 1#^^7 - 1 3 8 3 2 7#'i^« 

OP fcJ;t;i^^¥8-9 2 3 1 7^41j^lCiait$nT 1/^-2) .toll. ^'C- 
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5 mmx\ mm±m. ^^mmm. ^mm±m. i^mnu mm. mm 

10 

15 .MFR:JIS K 7 2 1 0 {C^M L T . ^ 1 ©H^iM 4 ( 2 1 . 

ISN^ST. 2 3 0•CISIf^^T) T'SO^Lfcffi g/ 
1 0^) o 

•@Wttg[7j] : 1 3 h ^ 'J >cj3X'ifilJSLf::«g|igtt^>S:. 

20 Lfcfil (mis : d 1/g) o 

•^;Uh7n-U-h (MFR) :JIS K7210 {imftJUT. 

^ 1 C7)^f«J^ 14 (21. 18 N?^S, 230 rolfefl^T) T 
ilH^LfcM (me : g/1 0^) 
• ^^ffiSI* (MS) :^;Uh7'>v3>r7.:$'-2^ ( (t*) 
25 SSif^mSii) tCJ: OiffiiSLyifi (^ifi : cN) 
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•m^ (Tm) : Dscim^m^mmm^mi^ (a-^tv -xyu^- 

•I^B^ikSgt (Tc) : DSC7^^|g^g|WiS^«flf- (A-^V-X 

10 TlO^raft}^^. -2 0'C/^{CT-2 0tJfT'|g&SL, 

2 3 0r^T#SL. IsISSJwT 1 0 -8 0X; 

/^icT 1 5 ors-cKSL. $e>ici 5 ot;*>e>«-5r 

/^{ZTKS e>l^Ii^kl^©a:^ f - iJ' =S:^-rSg=&jB!J 

15 . ^ufcfii (me : r) o 

•^^-ttfJ-^ (Mw/Mn) :Mw. Mn, M w/M n li^n^n»:<^> 

- (Gpc) (Drnz^^^izm-^^umt^o rtit^-^. 

20 1/^. ;?>^U'>y;u*5A (yii:;t«mv- 

(^)ai3PSKgel GMH6 -HT) =S:^fflL. 

So 

25 -il^^tt: :^nfU>^^^m^(*l OOfift85C5^LT. 2, 6-5^ 
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vym:ti)Ui^'t7Ao. immu^m^L. u-^^^t.^v^ 

-S 4 0 m m Oj^aiiiSSI^ffl ^^T 2 3 0 1; {CT^gfeS^. 

fc'^U^>h©j?«;H>7n-U-h (MFR) (mfi[:g/10^)$: 
JIS K72 10 ^1 Ol^^l 4tcmDT?IJ^L, gl^^U-/ ho 
MF R tmWizmibtltz^iy hOMF Ri:©M (fiS^^U^:/ hMFR 
10 -m^no^l^^y hMFR = AMFR) ^U^btzc M (AMF R) *5/h 

15 +^C|gjS|L. N2 gg|Lrc5 0 Om 1 077X3{C. v^^;Ui/>; 
U> (2, 3, 5 - h y p<^;Uv^D/<>^vX-;u) (2* , 4* , 
5' - h U^^>'L'V^n'^>:?s;x-;u) >?;b3-'^Av^n^^' 
0. 39g(0. 889mmol)> ^ ■^'^bT;!/ ^ ^ ^if h ;WX> 
#l?n°n^A llF>^gimT2 6 7mmo 1 ^Ua^^ 1 0 5^fe1S£5$-e-fc. 

UrX'-mi^WLTzo ^^iZ^i^L. N2 mt^bfzS 0 0m I Oy^X 
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2 1. 

m 1 mx. oviz^mbtzo 

^om.. x^U>=|:8 Om 1 /m i n OgSfiT 4^FBlii^fi<J{CSD^T 

n L/ >^^fi^tt:0SI{ji) 

•^A^:12mmolSDAv 1, 9-T*vX>^2g (14. 5m 
mo 1 ) m^fzo ^om, ^g^tyn fU>$:8LJn^, 5 OttC^igL 
10 lO^ft^Lfco '^=t1f i'T.^ y-i: Lfc±IE©«koCLTiiIS3$nr; 
2. 1 8 s 0)mmmmi&^ . 2L0^^i:^nfc'lx>-egt?tL^(:*>e>EX 

i: 1 . 9-x*vx>0^ta[^tt:^^<ftLfci:i5. 5 5. 8 

15 V. t^^itUmt^l 1 4. 8X:. 1, 9 -T* vx>©^WM*^ 
0. 0 imM%. ±'/u\^\y>WX^(Dzru\^uy^y^-<D2, 1- 

cNT$)-pfc. SfcMFRli9. 5g/10minT'$>0. Mw/Mn 
tt» 2. 5TS>ofc. 0. 43g/mlT^ofc. 

2 0 m^m^omm] 

SlDCD^U^y HCDMF R*i. 9. 5g/10minv MH^O^U h 
OMFR*59. 7 g/1 Om i nT'$)-5rc. ^0^*AMFR(iO. 2 



25 <^te^J2> 
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■^^A'Srl 2mmo lllD^, 1, 9 --f * vx^Jg: 3 . 4g (24. 6in 
mo 1 ) mxtzo ^fbyofuv^rSLjD^. 5 Orc^SL 

0. 021[fi%. ^^nfu>}fA4'07'nk-u>:ty ^-©2, i- 

cNT$>^fc. SfcMFRiai. 0 g/l Om i nTS>0. Mw/Mn 
li, 2. e-C^ofco 0. 4 3 g/m 1 T'$)-5yco 

15 

<ltS«Ml > 

^ rJ'D-t^i: LT. U> (2. 3, 5- h V ?i^JUi/^ 

P^>^S;xx;i.) (2* . 4- . 5' - hV^^)Uzy^u-<>^:;jL 

i^rciii^ii. ^jfi^iji tmmizbxm^mmm^mmLtzo 

25 1 2 mm o 1 1. g-T*vx>3S:2. Og (14. 5m 
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mo 1 ) tjaXtzo ^O^. Jg^kT'n fU-^^S LJDA. 5 OrtC^iSL 

1, 9-r;^>^X>0^tt^tt:^^^Ufci:C5li!l!J^*U 4 4. 2TC. 
iSS^bSi?*^ 1 0 6 . vr. 1, 9 --r* vX><D^^a*i. 0. 0 1 

10 ^/cMFRlil. 1 g/1 Om i nT«>0, Mw/Mnti, 2. 7T$> 
-yfzo *>$a5gH> 0. 4 0g/mlT«>ofcp 

<lt«0IJ2> 

1 «CTlE|gi$nf::2. 3 gCDaj^^ttffil^, 2 L Oj^-ft^O fc* U >T'gt 

^ u JSr^j e> EAT s d i: n J; o T fi^ ^ jffe L 5 0 r {: T 2 ^r^m^ L 

fc. ^6nrcA''i7^-«0. 6Kg-C«>ofc, CCD J: -5 {C LTt#e»n 
20 Tzs ^nf^>m^«:OSgSl!5i:^*S0. 2cNT$>ofc. ^fcMFRU 
9. 6g/10minT^>Ox Mw/MnJi, 2. 4T'$>r>yi. *>$iB 
gll, 0. 4 0 g/m 1 T$)orc, 
IJt±«)|ISg0lJ t \t^m<Dn\t\z J: o T W e> <k -5 ic, 

25 ±<DB^S^T'Ol^^i|^Tli, f§ll!li5g:^^5^^«l?(0^14^wi^^^T(5nrc 
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(1) gllJ^*U 4 7'C5S:^^L1 6 0V. n f u >}f A^07"a f U- 
Mw/Mn*si. 5«:V^L3. ST'fe^T'D f U > i: a . co->?x 

> 0 9 > t* i: -r 5 n t: u > 

(2) m^t^l 5 2°C^C^^L1 6 0 "CT $>S^^^ 1 IHtK<^>7'n f U > 

(3) m^H^l 0 or«:^^L 1 6 or. ^T'a f 1/ >}f X4'^^:^o u 

^^L1. 0%T'$>D. a, a)-vX>^0. 0 1 'tc L 2 SS%^W 
15 Mw/Mn*U. 5^j:l/>L3. 8-C$)i)X^ 1/ < «I^^SC4 
iil±Oa-:rU7-f ^ L < HX^ U > i:m^St 4 Jil±0 a - :t U 7 
>( V'fel^^tC, 0. 1 5i^^t 1 5Sfi96^^1-S7'0 V^^^iS^A 

i: 1" ^ o f u > ^ftS^i*. 
20 (4) ±:/'n tu>}$A4'07'ai^u>^y v-©2, l -}f AfcS-:? 

X>*0. 0 1 ^C^^L2S«%^^L. lg!9T''f^^'J^V7'nt:u>^ 
fc«X^U>^L<«^^SJC4iJl±<^a-:rU'7>f ^L<«X^U 
>i:K^IKt4lil±©a-:tU7-f >^|sl^tl. 0. l«r^^L15Efl% 

25 ^^t^zfu^^i^y^hyyyj^Pkm^i^^m^vrzm. n^sx-iiixe^j 
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{C n. b- U V i: X 5: u L < {1 ^ mjUt 4 iil ± © a - U -7 > , - g L 
8 0 -tf T^iens If 5 L 7 0 fifi^B^ L 

(6) a, o)-i?JLyi>K 1, 5-^^r-9->x>. 1, 7-:ti'^i/JL 

15 

(7) a, w-s;x>*5. 1, 9-f**vX>T^>-5>fi*mi 'Sr^^L4 

(8) a, w-vx>©^WS*^ 0. Oimfi%|Jl±0. 0 51[M% 
2 0 *8lT«)Sil:i^:il «:l^L6CD^^Tn*» 1 ]Bia®07'o U>l^^a^ 

(9) TiHJI^Lfclb^tl (A) , (B) . (C) fciCf (D) 

^ f 5 * ffl T 4 5 *ciii± ©gg tc T a^-r 3 i: ^ritm i: -r 
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Q (Cs H4-« R' m) (Cs H4-„ n) MXY [1] 

[^4". (Cs H4-. R' m) HJiV (Cs H4-„ R' n) WMISSS/^ 
5 -i^ i/j.z.)im^mL. miJj;lf nil 1 tciN L 3 ©MSJtT^)i)o 

7K^S"C$>oT, PI— ^fc^iS'&:^T^^T t) R' ijj^cfR^ 

R' ^L<{iR= t^n^r^hcDt-r^o ait (Cs h4-« r' m) t> 

(Cs H4-„ R^ n) =S:Sg1gtS v^Tnt> 2 iiCD. M-fllTK^S. If 

-r. ] 

it^^ (B) : T;!^^^^-^"^ 

^b^ti (c) :mm7)\^^=-^Mt^^ 

it^m (D) :|gtS^t^gtt: 

20 

(10) <k^ti (A) *^ u> (2. 3. 5- M;^f';u 

v^n^O^i^xx;!.) (2' , 4' , 5* - h y ^^;i/5/^D/^>^ 
i;xx;p) s;;U3X':7Av^a7>f KSL< u> (2. 

3. 5- h Up<^;uS/j>n^>^vxx;u) (2* , 4' . 5' - hU 
25 ^^Jl'^i^u^y^i/jL^)],) J\7^'yAi/i7Uyy( \iX'S>^mMms 
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